The results are given of environmental and clinical investigations in four card rooms where one of the latest systems of exhaust ventilation to control dust has been installed. The concentration of air-borne coarse dust particles, larger than 2 mm., was reduced by between 80 % and 90 % around the carding engines. The card rooms consequently looked less dusty. However, the concentrations of medium and fine sized dust particles were not always reduced and were actually increased in some places. In one mill, when the new control system had been running for three years, there was found to be no reduction in the prevalence of non-specific chest symptoms, and there was an increase in the number of those with chest tightness on Mondays, a symptom characteristic of byssinosis.
It has been known for many years that the airborne dust in cotton card rooms affects the health of the workers, and considerable efforts have been made to control it. In the early part of this century attempts were made to control the dust dispersed when the carding engines were cleaned or 'stripped' with large rotating brushes. There was a noticeable improvement when the brushes were partially enclosed and exhaust ventilation was applied to the enclosures, and again when brush cleaning was replaced by vacuum stripping. In 1915 Collis thought that byssinosis would cease to exist when such devices were installed throughout the industry. Later Dearden, in 1927, and Sir Thomas Legge, in 1934 , referred to the satisfactory way in which the dangerous dust in card rooms had been controlled. However, there does not appear to have been any detailed study made of the dustiness of the card rooms or the health of exposed workers after the installation of these systems of control.
Byssinosis became a compensatable occupational disease in 1941. At first the benefit was limited to men who had worked 20 or more years in specified parts of cotton mills and who were totally and permanently incapacitated. Subsequent legislation in 1948 included women workers. The waste cotton industry was included in the scheme in 1951, the qualifying period of employment was shortened to 10 years in 1956, and the degree of disability required before benefit could be claimed was reduced in 1948 and again in 1956. These changes make it difficult to interpret recent trends in morbidity shown by compensation statistics. However, some measure of the existing problem is given by the fact that the average number of claims for byssinosis allowed by the Ministry of Pensions and National Insurance has been 348 per year since the qualifying conditions were last altered in 1956. Over this same arising from cotton dust, other additional methods of control have been tried. These have included improvements in the enclosure and exhausting of processes in the cotton chamber and blowing room, modifications to the taker-in region of the carding engines, the oiling of cotton, the substitution of pneumatic for manual methods to remove waste from various sources, and finally the continuous extraction of air-borne dust from around the carding engines. To achieve this last object three different exhaust systems have recently been developed, the Shirley Pressure Point System, the Selrow Device, and the Atmospheric Control Ltd. Device. The first of these to be developed, and the best known, is the Shirley Pressure Point System (Brownsett, 1959 
Discussion
Following the installation of the Shirley Pressure Point System there was a fall in total dust concentration throughout most areas of the card rooms of mills A and B, and also among the carding engines of mill C. This fall was predominantly due to a decrease in the concentration of coarse particles and to some extent in mill C to a decrease in medium sized particles. There was little change in the concentration of fine dust in mills A and C, but there was a marked fall in the concentration of this size dust in mill B. In mill B, the exhaust air from the hoods was passed through fabric sleeve filters and dispersed outside the mill.
It was noted that in mill A the air outlet for the ventilation system was sited low down and too close to one of the air inlets, thus causing a degree of recirculation. The concentration of fine dust in the air intake duct was 0-23 mg./m.3, although the general level in the neighbourhood around the mill was only 0-11 mg./m.3 at this time. Subsequently, the erection of a new building close to the mill increased the eddy currents between other outlet and intake ducts. When an exhaust system is installed it is necessary to disperse the exhaust air above roof level or to filter it.
The slight rise in the concentration of dust which apparently took place between March 1960 and October 1962 at this mill was also associated with a lowering of the quality of the cotton processed and an increased through-put of cotton in the card room. If the capacity of an exhaust system is calculated on existing levels of dustiness, any changes in the process which give rise to more dust being liberated by the carding engines may overload the system. Nevertheless, it is to be noted that in mill C, where there was no contamination of the air intake and the quality of cotton processed was the same throughout, there was little reduction in fine dust concentration, although the weight concentration of total dust was reduced by approximately 80 %.
In mill A the prevalence of symptoms was studied together with dust measurements. It is disappointing to note that there was little change in the chest symptoms associated with bronchitis, although this may in part be due to the workers being three years older. The specific byssinotic symptom of chest tightness on Mondays had increased three years after the installation of the Shirley Pressure Point System. This is in marked contrast to the observation that people with byssinosis lose their Monday chest tightness if they leave cotton mills and work elsewhere where there is no cotton dust, such as in rayon mills (Tiller, 1958) .
The changes in symptoms over three years were assessed both by comparison of the answers to two sets of questions concerning present symptoms asked at the beginning and end of the survey and by a single question at the end asking the worker if he could remember any change. Though the numbers are small, the differences in the changes recorded by these two methods indicate that caution should be used in accepting at their face value statements concerning health conditions which are dependent on memory.
The findings in mill A cannot be entirely explained as a faulty installation of the Shirley Pressure Point System. First, without an environmental survey the existing conditions would probably not have been noticed or rectified. Secondly, there was also a high prevalence of byssinotic symptoms in mill D after the installation of a similar system and where there was no question of recirculation of exhaust air. Further, in mill B, the physiological response to cotton dust had not completely disappeared after the installation of the Shirley Pressure Point System (McKerrow, McDermott, 
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Gilson, and . The fall in forced expiratory volume (F.E.V.0.75) during a Monday was only reduced from 8-7% to 3.7%, whereas Tiller and Schilling showed that when workers are completely removed from cotton dust the F.E.V. of even those who had a previous history of byssinosis showed no significant change on a Monday (Tiller and Schilling, 1958) .
These conclusions conflict in some ways with those in the Final Report of the Dust in Card Rooms Sub-Committee of the Joint Advisory Committee of the Cotton Industry (Ministry of Labour, 1961) which states, in relation to exhaust ventilation devices, including the Shirley Pressure Point System: 'Where the installation is complete the improvement in working conditions is very marked and we have also received reports of improvement in the well-being of operatives'.
Our findings are that the Shirley Pressure Point System, installed in the four mills referred to, certainly improved the appearance of the card rooms, but there was no evidence that it markedly alleviated the hazard of byssinosis. It may be that we were unfortunate in the mills we observed and that the Shirley Pressure Point System is more effective elsewhere. In an earlier paper it has been shown that the total dust concentration needs to be less than 1 mg./m.3 before it becomes likely that the conditions are safe from the risk of byssinosis (Roach and Schilling, 1960) . Neither in the mill trials reported by the Dust in Card Rooms SubCommittee nor in the four card rooms reported here was this target achieved either in the card rooms as a whole or among the carding engines in these rooms (Table 7) . It is perhaps, therefore, not It is now recognized that byssinosis is a worldwide problem occurring in all the processes from ginning to spinning (Editorial, 1962) . In the light of this and in view of the number of cotton operatives who are becoming disabled each year, it might be fruitful to consider also the more radical approach to prevention suggested by the Departmental Committee Report in 1932, namely the removal of a greater proportion of the plant debris from the cotton when it is ginned. It has recently been shown that it is that portion of the air-borne dust which is derived from plant debris that is most important in causing byssinosis (Nicholls, 1962) .
It is also worth recalling that the same committee 30 years ago recommended that:
'As a measure of prevention, a medical examination and re-examination would appear to be necessary in order to prevent (a) persons already suffering from respiratory abnormalities from being accepted for employment in a carding process and (b) persons susceptible to the action of card room dust from being so employed for an unduly prolonged period.
Such an examination would reveal operatives who had become partially affected or those who were in danger of becoming permanently disabled by reason of the respiratory disease which we are satisfied is due to their employment. ' The 1932 report also stated:
'As there are practical difficulties in providing for the periodical testing of the amount and nature of the dust in a card room or of that which is given off at any point of a carding engine, a sickness rate remaining abnormal amongst operatives employed in any card room should be regarded as prima facie evidence that either the dust is not being efficiently removed in the blowing room processes and/or that the ventilation, either of the card room generally or that applied to certain points of the carding engine, is not efficient.'
There is no reason why regular medical examinations should not be required by statute as they are in other hazardous occupations, although the form they should take in the cotton industry, and by whom they should be done, needs careful consideration. The results of such examinations, taken collectively, would enable managements to be advised about the hazards in their mills, while the individual results would enable intelligent advice to be given to those affected, thus providing safeguards similar to those available to workers in other hazardous occupations. Also, there are no longer any practical difficulties in making the necessary environmental measurements; indeed, regular measurements of dust conditions are just as desirable as the regular measurement of temperature and humidity, already required by law in cotton mills. In the meantime the awards of compensation for byssinosis provide more than prima facie evidence that dust in card and blow rooms is still a problem.
